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 Summary 
 
 
 
This combined annual report of the Dutch National Reference Laboratory (NRL) Milk and Milk 
Products describes the activities of the NRL in 2006 and 2007. 
Nowadays the NRL reference tasks for milk and milk products are based on the specific rules for raw 
milk and milk products as described in Commission Regulation EC 853/2004. These tasks include the 
parameters: Total flora (TF), Somatic cells count (SCC), and Alkaline phosphatase activity (ALP). 
Currently, EC 1664/2006 states: 
When checking against the criteria laid down in Annex III, Section IX, Chapter I, Part III to Regulation 
(EC) No 853/2004, the following standards must be applied as reference methods: 
• EN/ISO 4833 for the plate count at 30◦C; 
• ISO 13366-1 for the somatic cell count. 
• When determining alkaline phosphatase activity, ISO standard 11816-1 must be applied as reference 
method. 
RIKILT has an accreditation for the SCC and TF reference methods and will apply for accreditation for 
the relatively new ALP reference method in 2008. 
 
Activities of the NRL Milk and Milk Products during 2006 and 2007 included also:  
• Participation in the annual CRL-NRL workshops. The 2006 annual workshop took place in Kiel, 
Germany. This workshop was dedicated to the use of alternative (instrumental, e.g. Bactoscan) 
methods for the official control on total flora counts in raw milk. The 2007 annual workshop took 
place at the CRL, Maisons-Alfort, France. This workshop included more general topics, like recent 
developments in EU food legislation, new structure of CRL/NRL networks and reports on CRL-
organised interlaboratory studies. 
• Responding to CRL questionnaires. Two CRL questionnaires were received and elaborated: 
Determination of total bacterial counts in raw milk in EU-member states (June 2006) and Enquiry 
on the Reference Materials (RMs) for Somatic Cells Counting (SCC) available in Europe (October 
2007). 
• Participation in CRL-organised interlaboratory studies. RIKILT participated in the following 
CRL interlaboratory studies: detection of S. aureus enterotoxins; enumeration of coagulase-positive 
staphylococci (CPS) in milk; alkaline phosphatase activity in cow, goat and ewe milk (first trial) and 
alkaline phosphatase activity in cows milk only (second trial); enumeration of total flora at 30◦C, 
using the plate count method ISO 4833.  
• Communication. The Routine Field Laboratories MCS/Qlip  in Zutphen and COKZ/Qlip in 
Leusden were visited in 2006 and in 2007. Various subjects, like ring trial results and methodologies 
used for official control on milk and milk products, were discussed. The implementation of ISO 
21187 to establish the conversion relationship between routine method results (Bactoscan) and 
anchor method results (plate count method) for the Total Flora count was found to be completely 
satisfactory. 
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 1 Introduction  
 
 
 
In 1992 RIKILT was designated as National Reference Laboratory (NRL) on Milk and Milk Products, 
according to directive 92/46/EEG laying down the health rules for the production and placing on the 
market of raw milk, heat-treated milk and milk-based products. AFSSA-LEFHQA in Paris was assigned 
as the Community Reference Laboratory (CRL).  
A renewal of European food safety legislation took place by the implementation per 1-1-2006 of the 
General Food Law (Regulation (EC) No 178/2002) and its underlying regulations (EC 852/2004, EC 
853/2004, EC 854/2004, EC 882/2004, EC 2073/2005, EC2074/2005). 
Generally, reference tasks on e.g. Listeria, Salmonella, E.coli, and S. aureus nowadays are horizontally 
(all foods) regulated instead of vertically (milk and milk products only), and specific CRL/NRLs have 
been designated accordingly. Formerly established CRL/NRLs were kept, but with revised tasks. Today 
the reference tasks for milk and milk products are based on the specific rules for raw milk and milk 
products as described in Annex III, section IX of EC 853/2004. These reference tasks include the 
parameters: Somatic cells count (SCC), Total flora (TF), and Alkaline phosphatase activity (ALP). 
The responsibilities of National Reference Laboratories are describes in article 33 of EG 882/2004 (see 
Annex 1) and this is implemented by RIKILT through the following activities: 
• Development, validation and independent quality control of official reference methods and 
providing information to Routine Field Laboratories 
• Participation in the annual CRL-NRL workshops 
• Responding to CRL questionnaires 
• Participation in CRL-organised interlaboratory studies 
• Participation in CRL-training courses 
• NRL ring trials 
• Accreditation of the reference methods 
• Communication on developments in related methods and legislation matters 
• Annual report of activities (from 2006 onwards) 
 
This report describes the activities of the Dutch NRL Milk and Milk Products in the years 2006 and 
2007. 
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 2 Participation in CRL/NRLs workshops 
2.1 Annual CRL/NRLs workshop 2006 
The 2006 annual workshop took place on the 11th and 12th of September 2006 at the BFEL (Federal 
Research Centre for Nutrition and Food) in Kiel, Germany. This workshop was dedicated to the use of 
alternative (instrumental, e.g. Bactoscan) methods for the official control on total flora counts in raw 
milk. A questionnaire on this topic had been send out by the CRL earlier in the year and the results of 
this questionnaire were discussed. Background and implementation of EN-ISO 21187/IDF 196:2005 
Milk - Quantitative determination of bacteriological quality - Guidance for establishing and verifying a 
conversion relationship between routine method results and anchor method results was presented by the 
invited expert speaker Mr. Harrie van den Bijgaart from the Netherlands Milk Control Station (MCS), 
Zutphen, NL. Beside this dedicated topic, also more general items like recent developments in EU food 
legislation, new structure of CRL/NRL networks and the measurement uncertainty within quantitative 
food microbiology were discussed. The minutes of the 2006 Workshop are given in Annex 2a. Slides of 
the various presentations are available on request. 
The workshop was attended by 18 delegates of 25 NRLs of the 25 EU Member States and 2 associated 
countries (Norway and Switzerland). The EC/DG SANCO “Health and Consumer Protection” 
representative, Thierry Chalus, was not able to attend this time. The list of attendance is given in Annex 
2b. 
2.2 Annual CRL/NRLs Workshop 2007 
The 2007 annual workshop took place on 28th and 29th of June 2007 at the CRL AFSSA-LERQAP 
(AFSSA Laboratory for Study and Research on Food Quality and Food Processes), Maisons-Alfort, 
France. This workshop was not dedicated to a special topic, but more general topics were discussed, like 
recent developments in EU food legislation (Thierry Chalus, EU, DG-Sanco), new structure of 
CRL/NRL networks and CRL work on flow cytometry (total flora counts). Final reports were 
communicated on work that started during the former CRL/NRLs Milk and Milk Products, like the 
studies on enumeration of staphylococci, enumeration of Enterobacteriaceae and detection of 
staphylococcal enterotoxins. Roger Wood (UK) was invited to give a presentation on the 
(im)possibilities of the "criteria approach" to be used in legislation on reference methods. The minutes 
of the 2007 Workshop are given in Annex 3a. Slides of the various presentations are available on 
request. 
The workshop was attended by 29 delegates of 27 NRLs of the now 27 EU Member States and 2 
associated countries (Norway and Switzerland). The list of attendance is given in Annex 3b. 
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 3 CRL Questionnaires 
3.1 Questionnaire on Total Bacterial Counts in Raw Milk. 
As a preparation for the dedicated workshop in Kiel, a CRL questionnaire was received in June 2006 on 
the topic: Determination of total bacterial counts in raw milk in EU-member states. A reply from The 
Netherlands was prepared in cooperation with Mr. Van den Bijgaart (Milk Control Station, Zutphen).  
The outcome of this enquiry was presented by the organisers Mrs. Suhren (BFEL-Kiel) and Mr. 
Lombard (CRL Milk and Milk Products, Maisons-Alfort) during the Workshop in Kiel, September 
2006. After discussion and some additional remarks, the final version of the questionnaire became 
available in October 2006 and is given in Annex 4. 
3.2 Questionnaire on Reference Materials for Somatic Cells Counting. 
In October 2007, a CRL questionnaire was received on the topic: Enquiry on the Reference Materials 
(RMs) for Somatic Cells Counting (SCC) available in Europe. Mr. Van den Bijgaart (Qlip, Zutphen) 
prepared a reply on this questionnaire for the Dutch situation. The outcome of this enquiry is expected 
to become available in 2008. 
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 4 Participation in CRL interlaboratory studies 
4.1 History 
Reference tasks for the CRL/NRLs Milk and Milk Products were adjusted because of the 
implementation of the General Food Law on January 1st of 2006. However, it took some time before all 
new horizontal CRL/NRLs were established and therefore the year 2006 has some overlap in tasks or 
mainly in reporting of results. Results from two CRL interlaboratory studies on S. aureus, conducted in 
2005, became available during 2006 and therefore still are discussed in this annual report. 
4.2 CRL interlaboratory study on detection of staphylococcal enterotoxins 
RIKILT participated in December 2005 in the CRL interlaboratory study on detection of S. aureus 
enterotoxins according to the prescribed CRL official method. The study was intended to validate the 
VIDAS SET2 detection kit. The final report was received in March 2006 (available on request). All 21 
participating labs had very good results with the detection method under validation.  
It was concluded that at the European level, the VIDAS SET2 detection kit can be used (as the Transia 
Plate SET detection) for staphylococcal enterotoxins official controls in milk and milk products. The 
CRL accordingly modified the European Screening Method and the updated version 3 became available 
in May 2006 (see Annex 5). This information also was passed on to Dr. Paul in 't Veld of the VWA regio 
Zuid, as the (end-2006) newly established Dutch NRL on S. aureus and its toxins. 
Two scientific papers on this topic were published during 2007:  
• Hennekinne et al., Interlaboratory validation of the Vidas SET2 kit for detection of staphylococcal 
enterotoxins in milk products. J. AOAC Int. 90(3):756-764.  
• Hennekinne et al., Intralaboratory validation according to the EN ISO 16 140 Standard of the Vidas 
SET2 detection kit for use in official controls of staphylococcal enterotoxins in milk products. J. 
Appl. Microbiol. 102(5):1261-1272. 
4.3 CRL interlaboratory study on enumeration of coagulase-positive 
staphylococci 
RIKILT participated in December 2005 in the CRL interlaboratory study on enumeration of coagulase-
positive staphylococci (CPS) in milk, using both of the possible reference methods (ISO 6888 part 1 and 
part 2). The final report was received in May 2006 (available on request). In conclusion, the global 
performance of the NRLs network, both in terms of repeatability and reproducibility, was good. 
Moreover, most of the 21 participants (81%) showed a satisfactory individual performance, in terms of 
trueness (z-scores). RIKILT z-scores were all |z | ≤ 2: satisfactory. 
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 4.4 CRL interlaboratory studies on alkaline phosphatase activity 
RIKILT participated in January 2006 in the CRL interlaboratory study on alkaline phosphatase activity 
in cow, goat and ewe milk, using the reference method IDF 155/ISO 11816-1. This method became 
officially published in May 2006. The study report was received late December 2006 and a revised 
version became available in June 2007 (available on request). It was the first time that the CRL 
organised an interlaboratory study on this subject and it turned out that the trial had been too ambitious 
in its experimental design. Therefore, it was not easy to have a proper interpretation of all data gathered, 
but this experience surely will be used in the future organisation of these types of trials. 
 
The second CRL interlaboratory trial on alkaline phosphatase activity, this time in cow’s milk only, was 
organised in November 2007. RIKILT also participated in this trial, using the reference method IDF 
155/ISO 11816-1. The report on the results is expected to become available in 2008. 
4.5 CRL interlaboratory study on enumeration of total flora at 30◦C 
RIKILT participated in October 2007 in the CRL interlaboratory study on enumeration of total flora at 
30◦C, using the reference method EN-ISO 4833.  
During the 2006 CRL Workshop in Kiel, it was decided that also should be invited to participate in this 
trial: the laboratories, to be identified by the NRLs, which are in their respective countries entrusted to 
estimate CC values (conversion characteristics) between the reference method (EN-ISO 4833) and the 
instrumental methods (flow cytometry).  For the Dutch situation therefore Qlip, Zutphen (formerly: 
Milk Control Station) also participated to this interlaboratory study. 
The report on the results is expected to become available in 2008. 
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 5 Participation to CRL training courses 
 
 
 
No training courses were given during 2006 or 2007. 
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 6 Analytical activities 
6.1 Ring trials 
Due to the limited number of Routine Field Laboratories, it is not appropriate to organize specific ring 
trials. However, the RFL labs as well as the NRL lab do participate in common ring trials in the 
dedicated topics. RFL lab ring trial results were discussed during the annual visits as referred to in 
section 7.1. 
RIKILT participated with satisfactory-very good results to the following ring trials in 2006: 
• Total flora, enumeration (4x),  
• Coliforms, enumeration (4x),  
• E. coli, enumeration (4x),  
• Enterobacteriaceae, detection (4x), 
• Salmonella, detection (4x),  
• Listeria monocytogenes, detection (3x),  
• B. cereus spores, enumeration (4x),  
• S. aureus, detection and enumeration (4x)  
• Somatic cells count, microscopy (3x) 
• Alkaline phosphatase, CRL organised (1 x) 
 
RIKILT participated with satisfactory-very good results to the following ring trials in 2007: 
• Total flora, enumeration (4x),  
• Somatic cells count, microscopy (1x) 
• Alkaline phosphatase, CRL organised (1x) 
6.2 Reference material for calibration of automated somatic cells count 
The Routine Field Laboratory for somatic cells count, MCS/Qlip, uses an automated method 
(Fossomatic) for routine samples. The equipment for this needs to be calibrated every 3 months and 
RIKILT participates in this calibration by testing designated samples by the microscopic reference 
method for somatic cells count (ISO 13366-1). Calibration test were carried out in March, May, August, 
and November 2006; and in February, April, July, and October 2007. 
6.3 Alkaline phosphatase 
The reference method for alkaline phosphatase (ISO 11816-1) was recently elaborated to produce the 
validation data and the method (RSV N0335) will be submitted for accreditation in 2008. Since no 
official standard reference material is available, reference material was produced by spiking ALP-free 
milk with raw milk to a expected level of ca. 500 mU/l. COKZ/Qlip also uses this type of in-house 
reference material. No common ring trials are available and therefore a secondary control system is used 
by always repeating one sample from the previous series of samples during the current one. 
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 In 2007 was started with a system to compare results on blind samples that were already tested by 
COKZ/Qlip before. Three series of 5 samples each were tested this way in 2007 to get started and this 
way of comparing results will be continued in the future by testing ca. 6 times per year a set of 5 
samples each time by both labs. 
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 7 Communication 
7.1 Contacts with MCS and COKZ 
In combination with RIKILT project 71.313.51, "Government supervision COKZ",  RIKLT visited 
COKZ/Qlip in Leusden on 15 December 2006 and on 15 November 2007. Various subjects, like ring 
trial results and methodologies used for official control on milk and milk products, were discussed. 
Detailed visit reports are given in the annual reports on the Government supervision COKZ (Van Ruth 
et al., 2007, Van Ruth et al., 2008). 
 
MCS/Qlip in Zutphen was visited on 13 February 2007 and on 5 December 2007. The former visit was 
used to exchange information on methods of examination and on the implementation of ISO 21187 to 
establish the conversion relationship between routine method results (Bactoscan) and anchor method 
results (plate count method) for the Total Flora count. The latter visit was in combination with a visit of 
a group of Brazilian managers from LANAGRO laboratories. The general presentation on the Dutch 
NRL Milk and Milk Products activities, as a part of their training course, is given in Annex 6. 
 
During the 2007 annual meeting, the CRL promised to work out a structured check-list for visiting the 
laboratories establishing CC values (and others). This check-list will be used in future visits to the 
Routine Field Laboratories. 
7.2 Legislation 
During the 2006 Workshop in Kiel already some Regulation amendments were announced and these 
became official by the publication on 6 November 2006 of COMMISSION REGULATION (EC) No 
1664/2006, amending Regulation (EC) No 2074/2005 as regards implementing measures for certain 
products of animal origin intended for human consumption and repealing certain implementing 
measures. 
Consequently, current legislation is given below per topic. 
7.2.1 Official method Total Flora count 
1. When checking against the criteria laid down in Annex III, Section IX, Chapter I, Part III to 
Regulation (EC) No 853/2004, the following standards must be applied as reference 
methods:EN/ISO 4833 for the plate count at 30◦C; 
 
2. The use of alternative analytical methods is acceptable:(a) For the plate count at 30◦C, when the 
methods are validated against the reference method mentioned in point 1(a) in accordance with the 
protocol set out in EN/ISO standard 16140 or other similar internationally accepted protocols.In 
particular the conversion relationship between an alternative method and the reference method 
mentioned in point 1(a) is established according to ISO standard 21187. 
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 RIKILT has an accreditation (www.rva.nl L014) for this reference method, based on RIKILT standard 
operating procedure RSV A0016.  
7.2.2 Official method Somatic Cells Count 
1. When checking against the criteria laid down in Annex III, Section IX, Chapter I, Part III to 
Regulation (EC) No 853/2004, the following standards must be applied as reference methods: (b) 
ISO 13366-1 for the somatic cell count. 
 
2. The use of alternative analytical methods is acceptable: (b) For the somatic cell count, when the 
methods are validated against the reference method mentioned in point 1(b) in accordance with the 
protocol set out in ISO 8196 and when operated in accordance with ISO standard 13366-2 or other 
similar internationally accepted protocols. 
 
RIKILT has an accreditation (www.rva.nl L014) for this reference method, based on RIKILT standard 
operating procedure RSV A0716. The draft version of the revised ISO/DIS13366-1/IDF 148-1 was 
published in July 2006. The final version of this ISO standard is expected early 2008 and will be 
implemented accordingly. 
7.2.3 Official method Alkaline Phosphatase activity 
1. When determining alkaline phosphatase activity, ISO standard 11816-1 must be applied as reference 
method. 
 
2. The alkaline phosphatase activity is expressed as milli units of enzyme activity per litre (mU/l). A 
unit of alkaline phosphatase activity is the amount of alkaline phosphatase enzyme that catalyses 
the transformation of 1 micromole of substrate per minute. 
 
3. An alkaline phosphatase test is considered to give a negative result if the measured activity in cow's 
milk is not higher than 350 mU/l. 
 
4. The use of alternative analytical methods is acceptable when the methods are validated against the 
reference method mentioned in point 1 in accordance with internationally accepted protocols. 
 
RIKILT will apply for accreditation for this reference method in 2008, based on RIKILT standard 
operating procedure RSV N0335.  
 
RIKILT Report 2008.009 16 
 8 References 
 
 
 
EU legislation 
(EC) No 178/2002 of the European Parliament and of the Council of 28 January 2002 laying down the 
general principles and requirements of food law, establishing the European Food Safety Authority 
and laying down procedures in matters of food safety.  
(EC) No 852/2004 on the hygiene of foodstuffs 
(EC) No 853/2004 laying down specific hygiene rules for food of animal origin 
(EC) No 854/2004 laying down specific rules for the organisation of official controls on products of 
animal origin intended for human consumption 
(EC) No 882/2004 on official controls performed to ensure the verification of compliance with feed and 
food law, animal health and animal welfare rules 
(EC) No 2073/2005 on microbiological criteria for foodstuffs 
Reg 2074/2005 
Reg 1664/2006  
 
ISO documents: 
NEN-EN-ISO 4833:2003 Microbiology of food and animal feeding stuffs - Horizontal method for the 
enumeration of microorganisms - Colony-count technique at 30 degrees C 
NEN-ISO 8196-1:2000 Milk - Definition and evaluation of the overall accuracy of indirect methods of 
milk analysis - Part 1: Analytical attributes of indirect methods 
NEN-ISO 8196-2:2000 Milk - Definition and evaluation of the overall accuracy of indirect methods of 
milk analysis - Part 2: Calibration and quality control in the dairy laboratory 
NEN-EN-ISO 11816-1:2006 Milk and milk products - Determination of alkaline phosphatase activity - 
Part 1: Fluorimetric method for milk and milk-based drinks 
NEN-EN-ISO 11816-2: Milk and milk products - Determination of alkaline phosphatase activity - Part 
2: Fluorimetric method for cheese 
NEN-EN-ISO 13366-1/IDF 148. Milk - Enumeration of somatic cells - Part 1: Microscopic method 
(Reference method) 
NEN-EN-ISO 13366-2:2006 Milk - Enumeration of somatic cells - Part 2: Guidance on the operation of 
fluoro-opto-electronic counters 
NEN-EN-ISO 16140:2003 Microbiology of food and animal feeding stuffs – Protocol for the validation 
of alternative methods. 
NEN-EN-ISO 21187:2005 Milk - Quantitative determination of bacteriological quality - Guidance for 
establishing and verifying a conversion relationship between routine method results and anchor 
method results 
 
RIKILT standard operating procedures (in Dutch): 
RSV A0016 Voedingsmiddelen en diervoeders - Bepalen van het aantal aeroob kweekbare micro-
organismen bij 30˚C; plaatmethode. 
RSV A0716 Melk - Bepaling van het aantal somatische cellen; fluorescentie microscopie (telling). 
RSV N0335 Milk and milk products-Determination of alkaline phosphatase activity-Fluorimetric 
method for milk and milk-based drinks. 
RIKILT Report 2008.009 17
  
Other references: 
Hennekinne JA, Ostyn A, Guillier F, Gohier M, Messio S, Dragacci S, Krys S, Lombard B., 2007. 
Interlaboratory validation of the Vidas SET2 kit for detection of staphylococcal enterotoxins in milk 
products. J. AOAC Int. 90(3):756-764.  
Hennekinne JA, Guillier F, Perelle S, De Buyser ML, Dragacci S, Krys S, Lombard B., 2007. 
Intralaboratory validation according to the EN ISO 16 140 Standard of the Vidas SET2 detection kit 
for use in official controls of staphylococcal enterotoxins in milk products. J. Appl. Microbiol. 
102(5):1261-1272. 
Van Ruth, S.M., S.E. Brouwer, W.J. de Boer en W.F. Jacobs-Reitsma. 2007. Kwaliteitsbewaking van 
onderzoek uitgevoerd door het COKZ t.b.v. de Landbouwkwaliteitsregeling en de afgifte van 
exportcertificaten (Jaarverslag 2006). RIKILT Rapport 2007.509. In Dutch. 
Van Ruth, S.M., S.E. Brouwer, W.J. de Boer en W.F. Jacobs-Reitsma. 2008. Kwaliteitsbewaking van 
onderzoek uitgevoerd door het COKZ t.b.v. de Landbouwkwaliteitsregeling en de afgifte van 
exportcertificaten (Jaarverslag 2007). RIKILT Rapport 2008xx. In preparation. In Dutch. 
RIKILT Report 2008.009 18 
 Annex 1 Responsibilities of NRLs as described in EC 882/2004. 
 
 
 
Article 33 (of EC 882/2004): National reference laboratories 
1. Member States shall arrange for the designation of one or more national reference laboratories 
for each Community reference laboratory referred to in Article 32. A Member State may 
designate a laboratory situated in another Member State or European Free Trade Association 
(EFTA) Member and a single laboratory may be the national reference laboratory for more than 
one Member State.  
2. These national reference laboratories shall: 
(a) collaborate with the Community reference laboratory in their area ofcompetence; 
(b) coordinate, for their area of competence, the activities of official laboratories responsible for 
the analysis of samples in accordance with Article 11; 
(c) where appropriate, organise comparative tests between the official national laboratories and 
ensure an appropriate follow-up of such comparative testing; 
(d) ensure the dissemination to the competent authority and official national laboratories of 
information that the Community reference laboratory supplies; 
(e) provide scientific and technical assistance to the competent authority for the implementation 
of coordinated control plans adopted in accordance with Article 53; 
(f) be responsible for carrying out other specific duties provided for in accordance with the 
procedure referred to in Article 62(3), without prejudice to existing additional national duties. 
3. Article 12(2) and (3) shall apply to national reference laboratories. 
4. Member States shall communicate the name and address of each national reference laboratory 
to the Commission, the relevant Community reference laboratory and other Member States. 
5. Member States that have more than one national reference laboratory for a Community 
reference laboratory must ensure that these laboratories work closely together, so as to ensure 
efficient coordination between them, with other national laboratories and with the Community 
reference laboratory. 
6. Additional responsibilities and tasks for national reference laboratories may be laid down in 
accordance with the procedure referred to in Article 62(3). 
7. Paragraphs 1 to 5 shall apply without prejudice to more specific rules and in particular Chapter 
VI of Regulation (EC) No 999/2001 and Article 14 of Directive 96/23/EC. 
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 Annex 4 Outcome of the 2006 questionnaire to the NRLs Milk 
 
 
 
 
Determination of total bacterial count in raw milk in EU-member states 
 
Outcome of the 2006 questionnaire to the NRLs “Milk” 
 
 
Authors: Gertraud SUHREN (BfEL-Kiel)  
& Bertrand LOMBARD (CRL “Milk”, AFSSA-LERQAP) 
 
Version 2, 26 October 2006 
 
 
Background 
 
At the 8th Workshop of the National Reference Laboratories “Milk and Milk Products”  
(30 June & 1 July 2005, AFSSA, Maisons-Alfort, France), it was decided to organize a workshop 
dedicated to alternative methods for total flora in raw milk. This workshop took place on 11-12 
September 2006 at BfEL (Kiel, Germany). 
 
In order to prepare this workshop, it was decided to circulate a questionnaire to the NRLs “Milk” to 
review national practices on that topic. The questionnaire was circulated on 19 June by the CRL “Milk” 
to the NRLs “Milk”. The replies were requested by 1 August. 
 
According to Regulation (EC) No.853/20041, raw milk has to be tested at least twice per month for the 
parameter “total bacterial count” –TBC- (plate count at 30°C per ml) in order to check whether the 
rolling geometric mean over a two-month period with at least two samples per month meets the criterion  
≤ 100 000/ml for raw cow’s milk or 
≤ 1 500 000l (or 500 000/ml2) for raw milk from other species. 
 
The analytical reference method for the determination of total bacterial count is the Standard EN ISO 
4833 Microbiology of food and animal feeding stuffs – Horizontal method for the enumeration of micro-
organisms – Colony count technique at 30°C. 
 
In many countries raw milk is tested by alternative methods for the purpose of  
(i) controls according to Regulation 853/2004 and/or 
(ii)  milk quality payment. 
                                                     
1 Annex II, Section IX “Milk & Milk Products”, Chapter I “Raw Milk – Primary Production”, III “Criteria for raw milk”. 
2 If the raw milk is intended for the manufacture of products made with raw milk by a process that does not involve any heat 
treatment. 
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The controls performed according to Regulation 853/2004 can be carried out, according to the text of 
this regulation3: 
1. by/on behalf of milk producers, operators collecting/processing the milk,  
2. in the context of national/regional control schemes. 
 
Well known examples of instrumental alternative methods are Bactocount™, Bactoscan™, 
plate loop method. 
 
The questionnaire prepared in collaboration by Gertraud SUHREN (BfEL-Kiel) and Bertrand 
LOMBARD (AFSSA-LERQAP) comprised 3 sections:  
1. the situation of milk production,  
2. the situation of testing TBC in ex-farm raw milk  
3. the use of results from alternative methods within Regulation 853/2004. 
 
Each NRL was to describe the situation in its country, or in some cases in a given part of the country 
(region). 
 
The NRLs were encouraged to use the national network of milk control laboratories, breeders 
associations or comparable organisations. 
 
 
Replies received 
 
On 1 September, 17 replies were received from the following NRLs (or replying on behalf): 
 
BE/Belgium (Geert VAN ROYEN, ILVO) CH/Switzerland (Thomas BERGER, ALP) 
CY/Cyprus (Charalambos KAKOYIANNIS, 
LCFAO) 
D/Germany (Gertraud SUHREN, BfEL) 
EE/Estonia (Toomas KRAMARENKO, VFL)  
ES/Spain (Javier LAGUNILLA, LIGAL-
Galicia for CAN) 
ES (Miguel RODRIGUEZ, LA Santander) 
FI/Finland (Tuula PIRHONEN, EVIRA) FR/France (Sabine PICARD, CNIEL for AFSSA-
LERQAP), 
IE/Ireland (Bernadette HICKEY, DSL) LU/Luxemburg (Robert KOETZ, ASTA for LNS)
LV/Latvia (Inese OZOLLAPA, NDC) MT/Malta (Angele CASHA, MRAE) 
NL/Netherlands (Wilma JACOBS, RIKILT) NO/Norway (Karl ECKNER, Matanalyse) 
PL/Poland (Jolanta ROLA, PIWET) PT/Portugal (Celcidina PIRES-GOMES, LNIV) 
SK/Slovakia (Peter ZAJAC, SVU-Nitra)  
 
                                                     
3 Annex II, Section IX “Milk & Milk Products”, Chapter I “Raw Milk – Primary Production”, III “Criteria for raw milk” 
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 Summary of the replies 
 
Questions 1: Situation of milk production 
 
A summary of the replies received is given in Table 14. 
 
Question 1.1: The milk of how many dairy farms need to be tested in your country according to 
Regulation (EC) No. 853/2004? 
 
The number of dairy farms to be tested received vary widely from one country to the other, 
from 350 (MT) to 310 000 (PL). It may be questioned whether in some cases, the number 
would correspond to the farms both controlled according to Regulation 853 and for milk 
payment. For France, it has been specified in that sense.  
 
Question 1.2: How many farms produce 
Cow’s milk …………………………………………………………………………… 
Goat’s milk …………………………………………………………………………… 
Sheep’s milk ………………………………………………………………………… 
Milk of other species – please specify: ……………………………………………. 
 
Logically, the vast majority of farms produce cow’s milk, with a number varying largely, from 
140 (MT) to 730 300 (PL). For the other species, in some cases the numbers are not known. 
Only 2 countries indicated other species than cow, sheep and goat: buffalo in CH and NL, horse 
in NL. 
 
Question 1.3: What is your average herd size? 
Cows  …………………………… 
Goats  …………………………… 
Sheep  …………………… 
Milk of other species – please specify: ……………………………………………. 
 
The average herd size most often given is for cows, and is always below 100 (except in CY: 
250), from 4 (PL). It is generally smaller than for the 2 other species. 
 
Question 1.3: How often is raw milk delivered to the dairies? 
Twice a day  ………………………….% of dairy farms 
Once a day  ………………………….% of dairy farms 
Every second day ………………………….% of dairy farms 
Every third day ………………………….% of dairy farms 
Others – please specify …………………………………………………………. 
 
For most of the countries, the milk is most often delivered to the dairies once a day. In CY, it 
depends on the species: twice per day for sheep and goat, every second day for cow. In LV, it 
depends on the season: once a day in summer/autumn, and 70 % every 2nd day in winter/spring. 
 
                                                     
4 The tables and figures are gathered at the end of the document, in annexes I & II. 
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 Questions 2: Situation of testing TBC in ex-farm milk 
 
A summary of the replies is given in Table 2. 
 
Question 2.1: Which type of laboratory(ies) analyse(s) milk samples (e.g. food control laboratories, milk 
control laboratories, private/public laboratories)? 
 
Milk control laboratories (MCL) perform analyses of milk samples in all countries, at least by 
alternative methods and sometimes by the reference method also. In some countries, private 
laboratories are also involved. In SK, the official controls are performed only by the NRL. 
 
Question 2.2: Do you use the results of total bacterial count in ex-farm milk: 
Only with respect to food hygiene legislation (853/2005) ? yes   □ / no   □ 
Both – for quality payment and hood hygiene legislation ? yes   □ / no   □ 
 
Most of the countries use TBC results for both food hygiene legislation and milk quality payment, 
except in PL where the results are used only for food hygiene. 
 
Question 2.3: Which analytical method(s) is/are applied?  
Please specify the reference method at national level (e.g. national standard) and the version of the 
alternative methods (e.g. Bactoscan FC). 
EN ISO 4833 or comparable national standard  ……………………………….. 
Bactocount  ……………………………………………….. 
Bactoscan ……………………………………………….. 
COBRA  ……………………………………………….. 
Petrifilm ……………………………………………….. 
Plate loop method …………………………………………….. 
Simplified colony count method ……….……………………………………….. 
Others ……………………………………………….. 
 
Except LIGAL/Galicia in SP, all countries/regions (the NRL often) use a reference method: the EN ISO 
4833 Standard or equivalent. 
  
Regarding the alternative methods: 
- the Bactoscan series 8000/FC is used in most countries: 16, 
- the Bactocount is used in several countries: 6, 
- the plate loop technique: 4 countries, 
- COBRA :1 country, 
- a simplified CCT: 5 countries, 
- Petrifilm: 1 country. 
Most of the countries use several types of alternative methods, depending in particular of the species 
(NL, NO) or the size of the labs (PL). 
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Sample handling 
 
Samples are taken 
Manually 
yes   □ / no   □ 
automatically 
yes   □ / no   □ 
 
Samples are 
not preserved 
yes   □ / no   □ 
refrigerated at ………………°C 
chemically preserved 
yes   □ / no   □ 
by (e.g. azidiol)………………………………………… 
 
Time/temperature conditions between sampling and analysis 
……….hours at …………….°C 
 
In most of the countries, samples are taken automatically or both automatically/manually. In 
EE and NL, they are taken only manually, and mostly manually in ES (Santander) and LV. 
 
Samples are preserved in most of the countries, except in CH. The most frequent preservation 
mean is refrigeration, combined sometimes with a chemical (azidiol), or azidiol alone (ES, LU, 
MT). 
The storage conditions vary in time (up to a maximum of 24 to 72 h), at a refrigeration 
temperature. 
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 Question 3: Use of alternative method results within Regulation (EC) 853/2004 
 
A summary of the replies is given in Table 3. 
 
Question 3.1: Is there in your country a conversion procedure for converting alternative method results 
onto the scale of the reference method, in which the limits of Regulation (EC) No. 853/2004 are fixed? 
 
With the exception of one country (IRL), all NRLs replying indicated that a conversion procedure is 
applied. Another country (NL) did not specify the conversion applied and made the remark that the 
farmers are paid on the basis of the results of the alternative method; in this case it is no clear how the 
results have to be interpreted with respect to Regulation (EC) No. 853/2004. 
 
Question 3.2: Do you use only one conversion characteristic in your country or different ones with 
respect to regions and/or species? 
 
In 11 countries one conversion is applied for the whole country.  
Different conversions are applied in 2 countries (ES and FR) with respect to regions, in 2 
countries (FR and SK) with respect to animal species and in 2 countries (CH, LV) with respect 
to the alternative methods applied. As summarized in table 2,  different alternative methods are 
applied in several countries, but answering question 3 only in these 2 cases the respective 
conversion characteristics are specified. 
 
Question 3.3: Did you follow ISO 21187/IDF 196 Milk – Quantitative determination of bacteriological quality – 
Guidance establishing a conversion relationship between routine method results and anchor method results and 
its verification when establishing the conversion characteristic(s)? 
 
11 NRLs answered this question with “yes”, one with “no” and 4 did not give an answer. It is assumed that the 
latter did not follow ISO 211687 when establishing their conversion characteristics. 
 
Question 3.4 asked for the specified conversion(s) for example as an equation for the linear regression. 
 
9 NRLs specified their conversion characteristic(s) by a linear regression equation of log-
transformed values.  
 
Of these with the exception of one region (ES-1), all used the counts of the alternative method 
as the independent variable x and the transformed value on the scale of the reference method as 
the dependent variable y.  
In one country (EE), two equations are indicated, depending on the cfu-number.  
Two countries (BE and FR) apply conversion tables and 3 countries (LU, MA and PL) the 
conversion of a neighbour country.  
One country relies on conversion factors established by the manufacturer of the instrument 
(IRL).  
In 3 counties (CH, DE and ES), the conversions are actually under progress and discussion 
respectively. 
 
The conversions reported are displayed in fig.1 for the Bactoscan FC method and cow’s milk or 
not further specified animal species and in fig 2 only those conversions where ISO 21187 was 
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followed. Fig. 3 gives the conversions for sheep’s and goat’s milk with Bactoscan FC method. 
Fig. 4 displays the conversions applied with the Bactoscan 8000 method for cow`s milk or not 
further specified species. . In all graphs only the spectrum between 10 and 1 000 Bactoscan 
counts are considered. The conversions which were established without considering ISO 21187 
are represented by dotted lines. As for the Bactocount method only one conversion was 
specified it is not reported in a graph.  
The graphs show great differences between the conversions indicated. But as it becomes 
obvious from fig. 1 and 2, the differences are lower when ISO 21187 is followed.  
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 Annex II: Figures 
 
Fig 1 Bactoscan FC: Conversion raw milk in EU-member states
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Fig 2 Bactoscan FC: Conversion raw cow's milk based on ISO 21187
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 Fig 3 Bactoscan FC: Conversion for sheep's and goat's milk
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Fig 4 Bactoscan 8000: Conversion raw cow's milk in EU-member states
1
10
100
1000
10 100 1000
BC - 8000
cf
u 
in
 1
00
0/
m
l
CH
EE
FR_4
6_37506J
RIKILT Report 2008.009 58 
 Annex 5. Detection of staphylococcal enterotoxins in milk and milk 
products. 
European screening method of the CRL Milk and Milk products. Version 3, May 
2006. 
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 Annex 6. Presentation for Brazilian visitors on 3 December 
2007 as part of their training course. 
 
 
 
Management of the NRL milk ...
Wilma Jacobs-Reitsma
 
Cluster Microbiology & Novel Foods (MNF)
 
Cluster Microbiology & Novel Foods (MNF)
? General microbiology
? Food microbiology
? Antibiotic residue detection
? Molecular biology
? Genomics
? Novel foods
? GMOs
? Species identification
 
National Reference Laboratory (NRL) “milk”
? Projectleader: Wilma Jacobs-Reitsma
? RIKILT staff involved: 
? El Bouw, Hannie Vastenburg, Rob Bakker, Wendy van 
Overbeek, Sabrina Oostra, Maria Baltussen, Wilma Jacobs-
Reitsma
? Financial situation 2007: 37,8 k€
? 25 days analists, 25 days scientists, labmaterials, travel 
costs
 
European Union
? As a member state of the European Union the 
Netherlands must comply with EU-legislation. 
? This legislation consists of 
? Regulations (acts directly)
? Directives (to be implemented somehow in legislation of 
each Member State)
? Decisions (only applies to its particular addressee of the 
decision)
 
European Union in 2007
General info:
htpp://europa.eu
Legislation:
htpp://eur-lex.europa.eu
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 European Union
? Topics like “milk and milk products”, “bivalve 
mollusks”, “Salmonella”, etc.
? Community Reference Laboratories
? 1 EU CRL per topic
? National Reference Laboratories
? 1 NRL per Member State (in general)
? Routine Field Laboratories
? 1 or (much) more per Member State
 
NRL milk and milk products, History
? Directive 92/46/EEG laying down the health rules 
for the production and placing on the market of raw 
milk, heat-treated milk and milk-based products
? Topic: milk and milk products
? CRL: AFSSA -LERHQA in  Paris (Bertrand Lombard)
? NRL NL: RIKILT (Henk Stegeman)
? RFL: MCS, COKZ 
 
Directive 92/46/EEG
? In The Netherlands implemented in the 
“Landbouwkwaliteitswet” (Law on agricultural quality)
? Parameters (in milk and milk products):
? Somatic cell count
? Total aerobic count, coliforms count
? Pathogens like Salmonella, Listeria, E. coli 0157, 
Staphylococcus aureus (enterotoxins) 
 
NEW: General Food Law (2002)
? Regulation (EC) No 178/2002 of the European Parliament and 
of the Council of 28 January 2002 laying down the general 
principles and requirements of food law, establishing the 
European Food Safety Authority and laying down procedures in 
matters of food safety
? And Regulations: 
? (EC) No 852/2004 on the hygiene of foodstuffs
? (EC) No 853/2004 laying down specific hygiene rules for food of animal origin
? (EC) No 854/2004 laying down specific rules for the organisation of official 
controls on products of animal origin intended for human consumption
? (EC) No 882/2004 on official controls performed to ensure the verification of 
compliance with feed and food law, animal health and animal welfare rules
? (EC) No 2073/2005 on microbiological criteria for foodstuffs
 
General Food Law
? Effects of this new legislation on CRL/ NRLs:
? Horizontalisation of topics
• Salmonella as a zoonosis -> Salmonella in food and feed
• Milk and milk products -> no pathogens anymore
? Former established CRL/NRL’s were kept, but with revised
tasks
? New CRL/NRL’s appointed (separately for eg Listeria, S. 
aureus (toxins), E. coli O157, etc.
 
NRL milk
? Reference Tasks per 1-1-2006: 
? Hygiene of raw milk:
? Somatic cells count (SCC)
? Total flora (TF)
? Heat treatment characterization of milk and mlik
products:
? Alkaline phosphatase activity
 
NRL (raw) milk
? Specifieke rules for raw milk
? Annex III, section IX, Chapter I, Part III of EU Reg. 853/2004.
? Testing methods for raw milk (and heat-treated milk) 
? Annex Via, Chapter 1 of Reg 1664/2006 (in addition to Reg
2074/2005)
? EN-ISO 4833 for plate count at 30°C, conversion relationship
established according to ISO 21187
? ISO 13366-1 for somatic cell count (or 13366-2 as validated
according to ISO 8196)
? Annex VIa chapter II of Reg 1664/2006 
? ISO 11816-1 for alkaline phosphatase activity
 
NRL tasks according to EG 882/2004, art. 33
Artikel 33. Nationale referentielaboratoria
1. De lidstaten zorgen ervoor dat voor elk communautair referentielaboratorium zoals bedoeld in artikel 32 één of meer 
nationale referentielaboratoria worden aangewezen. Een lidstaat kan een laboratorium in een andere lidstaat of in een lid 
van de Europese Vrijhandelsassociatie (EVA) aanwijzen en één laboratorium kan voor meer dan één lidstaat als nationaal 
referentielaboratorium fungeren.
2. Deze nationale referentielaboratoria moeten:
a) op hun bevoegdheidsterrein samenwerken met het communautaire referentielaboratorium;
b) voor hun bevoegdheidsterrein de werkzaamheden van de officiële laboratoria die overeenkomstig artikel 11 belast zijn 
met de analyse van monsters coördineren;
c) indien nodig, vergelijkende tests tussen de officiële nationale laboratoria organiseren en zorgen voor een passend 
vervolgtraject voor die vergelijkende tests;
d) ervoor zorgen dat de door het communautaire referentielaboratorium verstrekte informatie aan de bevoegde autoriteit 
en de officiële nationale laboratoria wordt doorgegeven;
e) wetenschappelijke en technische steun verlenen aan de bevoegde autoriteit voor de uitvoering van de gecoördineerde 
controleplannen die overeenkomstig artikel 53 zijn aangenomen;
f) zorgen voor de uitvoering van andere specifieke taken waartoe is besloten volgens de procedure van artikel 62, lid 3, 
onverminderd bestaande aanvullende verplichtingen op nationaal niveau.
3. Artikel 12, leden 2 en 3, is van toepassing op de nationale referentielaboratoria.
4. De lidstaten brengen naam en adres van elk nationaal referentielaboratorium ter kennis van de Commissie, het bevoegde 
communautaire referentielaboratorium en de overige lidstaten.
5. De lidstaten met meer dan één nationaal referentielaboratorium per communautair referentielaboratorium moeten ervoor 
zorgen dat deze laboratoria nauw samenwerken met het oog op een doeltreffende coördinatie, zowel onderling als met de 
andere nationale laboratoria en met het communautaire referentielaboratorium.
6. Aanvullende verantwoordelijkheden en taken voor de nationale referentielaboratoria kunnen worden vastgesteld volgens de 
procedure van artikel 62, lid 3.
7. De leden 1 tot en met 5 zijn van toepassing onverminderd meer specifieke voorschriften, en in het bijzonder hoofdstuk VI van 
Verordening (EG) nr. 999/2001 en artikel 14 van Richtlijn 96/23/EG.
 
RIKILT Report 2008.009 67
 Implementation of NRL milk task by RIKILT
? Development, validation and independant quality
control of official reference methods and providing
information to Routine Field Laboratories
? Participation in the annual CRL-NRL workshops
? Participation in CRL-organised ring trials
? Participation in CRL-training courses
? Organisation of NRL ring trials (when appropriate)
? Annual report of activities (from 2006 onwards)
? Accreditation of the reference methods
 
Activities of RIKILT NRL milk in 2007
? Annual report on 2006
? Visits at COKZ and MCS
? Testing of somatic cell count samples for calibration of 
Fossomatics at MCS (4 x per year)
? Newly started: testing alkaline phosphatase samples in 
duplicate with COKZ
? Elaboration of validation data on the alkaline phosphatase
method to apply for accreditation in 2008
? Participation in CRL ring trial total aerobic flora
? (F)DIS revised ISO 13366-1 (somatic cell count)
? CRL general meeting ( June, Paris)
 
CRL general meeting ( June, Paris)
? Roll-call of delegates
? 29 delegates of 27 NRLs of 27 EU Member States and 2 associated 
countries (NO, CH)
? EC/DG SANCO “Helath and Consumer Protection” representative
? Minutes of dedicated meeting in 2006 (on TF determination 
by alternative (instrumental) methods
? Latest legislation matters concerning the topic
? Update on IDF/ISO works
? 2006 PT trial on alkaline phosphatase
? Planning of work in the coming years
? Dedicated workshop on Alkaline phosphatase in 2008
 
CRL general meeting ( June, Paris)
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